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recording disc forming a carbon spot. The angular posi- 
tion of this carbon spot with respect to a reference mark 
previously placed on the disc indicates the time at which 
the event 
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8ames M. Russell In, Newpurt News, and William E. 
Fow7 Yorktown, va', to the United States " 5 Other objects and advantages of this invention will fur- as repvesented by the Admini&atQr " the Na- ther become apparent hereinafter and in the drawings, in tional Aeronautics and Space Administration 
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which: 

ment of this invention; and 

lo embodiment of this invention. 

FIG. 1 is a schematic drawing of a preferred embodi- 

FIG. 2 is a cross-sectional view of a partial practical 

In describing the preferred embodiment of the inven- 
ABSTRACT OF THE DISCEQSURE 

recorder has a constant 'peed motor which tion illustrated in the drawings, specific terminology will 
rotates a recording disc. An ignitable coated wire that pro- be resorted to for the sake of clarity. However, it is not 
ducks carljot.1 when subjected to an electrical current is 15 intended to be limited to the specific terms so selected, 
positioned immediately above the recording disc. When and it is to be understood that each specific includes 
an event occurs, a current is energized causing carbon to all techdcal equivalents which in a similar man- 
bk deposited on the disc. The angular position of the car- ner to a similar purpose. 
bon 'spot with respect to a known reference mark indi- Turning now to the schematic drawing in FIG. 1 of the 

20 embodiment of the invention selected for illustration, the Gates the tiine of the event. 
number 11 designates the outside wall of a spacecraft. 
Embedded in wall 11 is a sensor 12 that is to sense an 
event which is to recorded. sensor 12 can be an &la- 

by Or for the Oovernment for govern- 25 switch until the outside surface of wall 11 ablates to the 

be any other type of sensor. The event that is to be sensed thereon or therefor. 
dictates the location of sensor 12; therefore, it might be 

and more located at places other than in the wall of the spacecraft. 
will accurately and reliably record event data during re- 30 The output from Sensor 12 is connected to a signal con- 
entry of a spacecraft into the earth's atmosphere. ditioner 13. The output from conditioner 13 is connected 

There are two ways in which event information on a acrOSS a wire 14 that ignites when a pulse of current is 
spacecraft can be transmitted to earth. First, the event passed through it. wire 14 can be composed of palladium 
information Cali be telemetered back to earth or second and aluminum in intimate contact with each other so 
the event information can be recorded on the spacecraft 35 that when heated to the melting point of the aluminam an 
and the spacecraft recovered after it enters the earth's exothermic reaction occurs; or it can be composed of 
atmosphere. The latter method of data acquisition appears any type of material that will produce an exothermic 
to Be prefwable for experiments where attempts at ex- reaction when a pulse of cunent is applied to it. wire 

high reentry velocities are being made since, in 14 is coa t4  with a material (such as powder) that yields the use Of Ohboard data 40 a liberal amount of carbon when burned. A constant speed 
reased Payload weight due to the elimination of motor 15 ,rotates a recording disk 16 by means of a shaft 

t h  s'ometiines heavy and 'bulky telemetry systems. 17. Recording disk 16 is located close to wire 14 so that 
Previous devices used for data storage during flight when wire 14 ignites and its coating burns the carbon 

are tape recorders and magnetic cere storage systems* therefrom is deposited on the surface of the recording 
Both tgppe recorders and magnetic Stmwe systems have 45 disc. Recording disc 16 is made from any low density 
some unattractive features. Tape recorders are delicate material that presents a vivid visual display of a carbon 
instruments while magnetic core storage systems are com- spot, that can withstand high temperatures without de- 
plex and require many electronic components. Also, both struction and that 
instruments are relatively large and heavy. Signal conditioner 13 can be any device that will apply 'It is therefore an object of this invention to provide a 50 a pulse of current to wire 14 in response to a signal from 

device for recordif% eveht hformation during the sensor. For example, if Sensor 12 acts as a switch, 
signal conditioner 13 can 'be a four terminal device with y phase of a space flight. 

Another object of this invention i s  to provide a record- a voltage la connected between two of $ts teT- 
ing device that is not adversely affected by the reentry en- Ihiaals and with its other connected to- 
vironment of a space flight. 55 gether by a wire 19. However, if sensor 12 proddilces some 

A further object of this Tnvention 'is to provide a simple, other type of then conditioner 13 wmld 
Compact, lightweight recording device for Use on a space- have to be something more than just a voltage source. 
craft. The type of sensor and signal conditioner used is not con- 

Still another object of this invention is to provide a sidered to be a part of invention, and could therefore 

In accomplishing these and other objects, this invention a pulse upon the happening of an event. 
consists essentially of a constant speed motor, a recording During operation of the recorder shown in FIG. 1, 
disc, a coated wire which ignites when a pulse of current motor 15 is rotating recording disc 16 at a constant sped, 
is passed through it, a voltage source, a collimating no=- When the event that is to be recorded happens Sensor 12 
zle, and means for applying a vo1tage Source to the coated e5 and signal conditioner 13 act together to produce a pulse 
wire upon the happening of an event. The Constant speed of current that is passed through wire 14. This pulse of 
motor rotates the recording disc which is in close Proxi- current ignites wire 14 causing the coating on the wire to 
mity to the coated wire. When a specified event occurs burn and produce carbon. This Carbon is deposited on 
the voltage source is applied to the coated wire. The re- recording disc 16 in the form of a carbon spot. The 
sulting pulse of current through the wire causes it to ig- 70 angular position of the carbon spot with respect to a 
nite and burn the coating. As a result, carbon is produced reference mark previously placed on the disc is an indi- 
which passes through the collimating nozzle onto the cation of the time that the event happened. 

, , -  

The 

. . *  

The invention described herein was made by employees 
Of the United States Government and may be 

l'nentZ31 Purposes without the payment of any 

tion-type Sensor in which case the Sensor acts as an open 

sensor, then it acts as a closed switch; or sensor 12 can 
and 

The invention relates generally to a recording device 
system that a data 

instruments 

not react with salt water. 

unique device for recording the happening of events. 00 be any device or combination of devices that will produce 
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Referring now to FIG. 2 there is shown a practical 
embodiment of the invention in which several events can 
be recorded on the same recording disc. A constant speed 
motor 22 is mounted inside a suitable enclosure 23. 
Motor 22 rotates a shaft 24 which is attached to record- 
ing disc 25. A plate 26 is suitably attached to enclosure 
23 so that the lower surface of it is in close proximity to 
recording disc 25. Several holes 27 are drilled in the upper 
surface of plate 26 such that each hole narrows into a 
funnel shape to form a collimating nozzle 28 ai the lower 
surface of plate 26. An electrically insulating cylinder 29 
is inserted into each hole 27 to its funnel shape. A two- 
wire cable 30 with a coated wire 31 connected to its end is 
inserted into each insulating cylinder 29 such that the wire 
31 extends into the funnel shape of hole 27. Wires 31 
are identical to the wire 14 in FIG. 1. Each of the cables 
30 is attached to a separate signal conditioner and sensor 
similar to the ones shown in FIG. 1. Consequently, when 
a pulse of current is received through a cable 30 from its 
signal conditioner, wire 31 ignites and burns its coating 
thereby producing carbon. This carbon passes through 
the associated collimating nozzle 31 and makes a carbon 
spot on recording disc 25. The distance of the carbon spot 
from the center of recording disc 25 indicates the event 
and the angular position of the carbon spot with respect 
to a reference spot indicates the time of the event. Even 
though only five recording means are shown in FIG. 2, 
any number can be used without departing from the 
spirit or scope of the invention. Also' a cylindrical, a 
spherical, or a two-ended recording surface could be 
used in place of recording surface 25 without departing 
from this invention. 

Significant advantages of the event recorder that con- 
stitutes this invention include its simplicity and inherent 
reliability. Also the recorder is of small physical size and 
light weight making it preferable for use in recoverable 
payloads where weight and size are prime considerations. 
In addition, the data recorded will not be destroyed even 
if the record is subjected to temperatures as high as 
700" F. 

It is to be understood that the form of the invention 
herewith shown and described is t o  be taken as a preferred 
embodiment. Various changes may be made in the shape, 
size and arrangement of parts. For example, equivalent 
elements may be substituted for those illustrated and 
described herein, parts may be reversed, certain features 
of the invention may be utilized independently of the use 
of other features, a11 without departing from the spirit 
or scope of the invention as defined in the subjoined 
claims. Even though this invention was made for use 
during the reentry phase of a space flight, it has other 
uses on and off of a spacecraft. 

What is claimed is: 
1. An event recorder comprising: a moving recording 

surface; means in close proximity to said recording sur- 
face for generating carbon when a pulse of electrical cur- 
rent is passed through it; and means responsive to an 
event for passing a pulse of electrical current through said 
peans for producing carbon whereby the location of thg 

4 
resulting carbon spot on said recording surface indicates 
the time of the event. 

2. An event recorder comprising: B recording disc; a 
constant speed motor connected to said recording disc to 

5 rotate it at a constant speed; a coated wire, located in 
close proximity to said recording disc, that will ignite 
when a pulse of current passes thmugh it and burn said 
coating to form carbon; a voltage source; and means ae- 
sponsive to the happening of an event for applying said 
voltage source to said coated wire whereby when said 
event happens a pulse of current is passed through said 
coated wire causing it to ignite and burn said coating to 
form carbon which is deposited on said recording disc to 
form a carbon spot thereby indicating the time at which 

3. An event recorder in accordance with claim 2 where- 
in a collimating nozzle directs said formed carbon onto 
a small area of said recording disc. 

4. An event recorder in accordance with claim 2 where- 
29 in a pIurality of events are recorded on said recording 

disc including separate coated wires and separate means 
for applying said voltage source to said coated wires for 
each event with each coated wire located at a different 
distance from the center of said recording disc whereby 

25 the distance of a carbon spot from the center of the re- 
recording disc will indicate the event and the angular posi- 
tion of the carbon spot will indicate the time of the event. 

5. An event recorder comprising: a moving recording 
surface; a coated wire, located in close proximity to said 

30 recording surface that will ianite when a pulse of cur- 

15 said event occurred. 
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rent pass-es through it and burn said coating to form car- 
bon; a voltage source; and means responsive to the hap- 
pening of an event for applying said voltage source to 
said coated wire whereby when said event happens a pulse 
of current is passed through said coated wire causing it to 
ignite and burn said coating to form carbon which is de- 
posited on said recording surface to form a carbon spot 
thereby indicating the time at which said event occurred. 

6. An event recorder in accordance with claim 5 where- 
in a collimating nozzle directs said formed carbon onto a 
small area of said recording surface. 
7. An event recorder in accordance with claim 5 where- 

in a plurality of events are recorded on said recording 
surface including separate coated wires and separate 
means for applying said voltage source to said coated 
wires for each event with each coated wire located at a 
different point on a line transverse to the movement of 
the recording surface whereby the position of a carbon 
spot will indicate both the event and the time of the event. 
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